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(54) An implement for automatically milking animals

(57)  The invention relates to an implement for auto-
matically milking animals, such as cows, using a milking 4
robot (7) comprising a robot arm (8) for automatically © © PaAt
connecting teat cups (9) to the teats of the animal to be
milked. In the above implement, according to the inven-
tion, the robot arm (8) is provided with a hinge construc-
tion, by means of which at least a part of the robot arm
(8) can be swung upwards, which part can be locked in
the upwardly directed position through locking means. In
the upwardly directed position, the swivelling part (14) of
the robot arm (8) bears against a stop (32) provided on
the other part (10) of the robot arm (8). The swivelling
part (14) of the robot arm (8) is capable of being swung
through an angle of more than 90° to the horizontal.
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Description

The present invention relates to an implement for
automatically milking animals, such as cows, using a
milking robot comprising a robot arm for automatically
connecting teat cups to the teats of the animal to be
milked.

Such implements are well-known.

With a milking robot of the above-mentioned type,
the robot arm is mostly disposed in the vicinity of a milk-
ing/feeding parlour and is used for connecting the teat
cups to the teats of the animal to be milked. For this pur-
pose, the robot arm should be put underneath the ani-
mal. Besides, the distance between the teats and the
floor of the milking/feeding parlour is mostly short (about
half ametre). Due to the shortdistance between the teats
and the floor, the robot arm itself is also relatively close
to the floor. When work for maintenance or repair to the
robot arm is to be done, various parts of the robot arm
are difficult to reach due to the low position of the robot
arm.

The invention has for its objective to provide an
implement of the above type, which implement enables
not very well accessible parts of the robot arm to be
reached in a simple manner.

According to the invention, this is achieved in that
the robot arm is provided with a hinge construction, by
means of which at least a part of the robot arm can be
swung upwards, which part can be locked in the
upwardly directed position through locking means. The
underside of the milking robot, too, is thus well accessible
for a maintenance engineer. According to a further fea-
ture of the invention, the hinge construction is provided
with a locking device, by means of which the swivelling
part of the robot arm can be locked in an operating posi-
tion, while further the swivelling part can be kept in at
least one upwardly directed position. According to still
another feature of the invention, the locking device com-
prises a screwed connection.

Because especially the part bearing the teat cups
on the robot arm comprises many devices, according to
a further feature of the invention, the robot arm partbear-
ing the teat cups is capable of being swung into an
upwardly directed position. To achieve that the mainte-
nance engineer has both his hands free for his work,
according to a feature of the invention, the swivelling part
of the robot arm being in an upwardly directed position
bears against a stop provided on the other part of the
robot arm. To prevent that the swivelling part of the robot
arm falls back into its original position due to gravitation,
according to a further aspect of the invention, the swiv-
elling part of the robot arm is capable of being swung
through an angle of more than 90°, preferably 95°, to the
horizontal. According to a further feature of the invention,
the swivelling part of the robot arm is capable of rotating
about a horizontal shaft.

According to a still another feature of the invention,
the swivelling part of the robot arm is L-shaped.
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The invention will now be further explained with ref-
erence to the accompanying drawings, in which:

Figure 1 shows a plan view of animplement for auto-
matically milking animals such as cows, using a
milking robot comprising a robot arm;

Figure 2 shows an enlargement of the robot arm rep-
resented in Figure 1, and

Figure 3 shows an enlargement of a detail of the
hinge construction of the robot arm depicted in Fig-
ure 2.

Figure 1, a plan view, shows a milking/feeding par-
lour 1 comprising a fencing 2 which confines an animal
3 during its stay in the milking/feeding parlour 1. The
milking/feeding parlour 1 is provided with an entrance
door 4 and an exit door 5. Further, a feeding trough 6 is
provided on the front of the milking/feeding parlour 1. On
one side of the milking/feeding parlour 1, a milking robot
7 is mounted on the fencing 2. The milking robot 7 com-
prises a robot arm 8 with teat cups 9 on its end.

As shown in Figure 2, the robot arm 8 is built up from
a first beam-shaped part 10 which is capable of swivel-
ling about a vertical shaft 11, which shaft 11 is connected
with a lug 12 disposed on a post 13 of the fencing 2. The
robot arm 8 further comprises a second part 14 which is
capable of swivelling about a horizontal shaft 15 rela-
tively to the first part 10. The first part 10 is capable of
swivelling about the vertical shaft 11 by means of a cyl-
inder 16, one end of which is connected with the lug 12
and the other end with the first part 10 of the robot arm.

The second part 14 of the robot arm is built up from
two parts, i.e. a beam 17 and, on the end of the beam
17, a third part 19 of the robot arm 8 capable of pivoting
on a vertical shaft 18. The third part 19 of the robot arm
is adjustable with respect to the beam 17 by means of a
cylinder 20 mounted between the beam 17 and the third
part 19. The third part 19 of the robot arm is, on its end,
provided with a carrier 21 with the teat cups 9 on it. Fur-
thermore, on the third part 19 of the robot arm there is
provided a sensor 22, by means of which the positions
of the teats can be determined. In the present exemplary
embodiment of the invention, the sensor 22 is of the
laser-type.

Between the first part 10 of the robot arm and the
second part 14 of the robot arm there is further provided
a second horizontal shaft 23. With respect to thefirst part
10 of the robot arm, the second part 14 of the robot arm
is rotatable about the second horizontal shaft 23. Near
the second horizontal shaft 23 there are provided adjust-
ing means 24, with the aid of which the second part 14
of the robot arm can be set round the second horizontal
shaft 23 with respect to the first part 10 of the robot arm
(fine setting).

The hinge-arm construction through which the first
part 10 of the robot armis capable of swivelling relatively
to the second part 14 of the robot armis shown in greater
detail in Figure 3. The hinge-arm construction is provided
with a locking device 25, by means of which, in the oper-
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ating position of the robot arm 8, the first part 10 of the
robot arm can be locked in relation to the second 14 part
of the robot arm. The locking device 25 comprises a lug
26 provided on the first part 10 of the robot arm and a
lug 27 provided on the second part 14 of the robot arm.
In the first lug 26 there is provided a threaded-end rod
29 rotatable about a horizontal shaft 28, whose other end
is passed through a hole in the lug 27. The threaded-end
rod 29 is fixedly connected with the lug 27 by means of
two nuts 30 and 31.

On the underside of the first beam-shaped part 10
of the robot arm there is provided a stop 32, against
which the underside of the second part 14 bears when
it has been swung about the horizontal shaft 15 in the
direction of arrow A. The stop 32 is arranged at an angle
of approximately 95° to the horizontally extending first
part 10 of the robot arm.

When maintenance and/or repair workto the second
part 14 or the third part 19 of the robot arm 8 has to be
done, the maintenance engineer can unlock the locking
device 25 by removing the nut 31. The second part 14
of the robot arm 8 can then be swung in the direction of
arrow A (Figure 3) until the underside strikes the stop 32.
Due to the fact that in this manner the centre of gravity
of the second part 14 of the robot arm 8 comes to be to
the right of a vertical plane including the centre line of
the horizontal hinge shaft 15 (Figure 2), the second part
14 of the robot arm 8 will remain in the upwardly directed
position. Thus the maintenance engineer has both his
hands free to perform maintenance work on the second
part 14 and the third part 19 of the robot arm 8.

It will be obvious that in the upwardly directed posi-
tionitis also feasible to lock the second part 14 in relation
to the first part 10 of the robot arm 8 through locking
means (not shown), such as a screwed connection, a
clamp fixing, etc.

The invention is not limited to that which has been
set forth hereinbefore, but it also applies to that which is
represented in the drawings.

Claims

1. An implement for automatically milking animals,
such as cows, using a milking robot (7) comprising
a robot arm (8) for automatically connecting teat
cups (9) to the teats of the animal to be milked, char-
acterized in that the robot arm (8) is provided with a
hinge construction, by means of which atleast a part
(14) of the robot arm can be swung upwards, which
part can be locked in the upwardly directed position
through locking means.

2. Animplement according to claim 1, characterized in
that the hinge construction is provided with a locking
device (25), by means of which the swivelling part
(14) of the robot arm (8) can be locked in the oper-
ating position, while further the swivelling part (14)
can be kept in at least one upwardly directed posi-
tion.
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3.

An implement according to claim 2, characterized in
that the locking device comprises a screwed con-
nection.

An implement according to claim 1, 2 or 3, charac-
terized in that the robot arm part (14) bearing the
teat cups (9) is capable of being swung into an
upwardly directed position.

An implement according any one of claims 1 to 4,
characterized in that the swivelling part (14) of the
robot arm (8) being in an upwardly directed position
bears against a stop (32) provided on the other part
(10) of the robot arm (8).

An implement according to any one of the preceding
claims, characterized in that the swivelling part (14)
of the robot arm (8) is capable of being swung
through an angle of more than 90°, preferably 95°,
to the horizontal.

An implement according to any one of the preceding
claims, characterized in that the swivelling part (14)
of the robot arm (8) is capable of rotating about a
horizontal shaft (15).

An implement according to any one of the preceding
claims, characterized in that the swivelling part (14)
of the robot arm (8) is L-shaped.
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